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DNV T an autonomous independent foundatio

MANAGING RISK

“Safeg‘umding life,
pr()perty, and UlC
environment’
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More than 140 years of managing risk uenscrs

A Det Norske Veritas (DNV) is an independent and autonomous
foundation and spend the major part of the profit on research and
development to the benefit of our clients

A DNV was established in 1864 in Norway

A The main scope of work was to identify, assess and manage risk
I initially for maritime insurance companies
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Rotterdam, July 1877,

M. Oversee & Co Hartog & Glasener  J.E Havelaar
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DNVOs four

mai N b U.Sudus

A world leading
classification society

e S

DNV Maritime

A world leading service
provider to the energy
industry in safeguarding
and improving business
performance

A world leading service
provider of services for
managing IT Risk

DNV IT Risk Management

&8 // Aworld leading provider of

‘ /' certification, verification,

l" assessment, training and
solutions for managing risk

DNV Industry
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Highly skilled people across the world e
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v HEAD OFFICE - Oslo, Norway
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300 --' 9,000

offices countries employees, of which 82% have
university degree

2,000 employees serving the €Nergy industry from more than 40 locations worldwide
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Our peopla a vital resource VANAGING RisK. [0

A People are the core of DNV A 85 nationalities

DNV staff around the world

Nordic & Baltics
6%

Master

38%

— Doctorate 4%

— Professional/Tech 2% Asia & Oceania

T 29%
Bachelor _ —— 2-year College 4% \ '
34% Basic Middle East
Education iy
18% Americas
1%
9000 employees N Africa
1%
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Expert role In the oll and gas INdustry .uoneus g
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5% S 30%

|
65% of the wor | do s EOE-ESEIROMNGINCRINVICNGIEER: DN : 5 invoived
are designed and i rEsdeLaaidiReskedI0sN0liloL st LNG terminal projects
pipeline standard vessels (FPSOs) are to DNV class
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HES

The business lifecycle s RS B

A DNV - assisting Energy Companies along the entire value chain for
pipelines to safeguard and improve business perfomance

Strategy Investment Concept DEt‘?iIEd Construction
Selection Design
P ] Extension Field life -
Commissioning Operations Selection extension Decommissioning
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Our services & solutions
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We provide a complete
view of your organisations
total risk exposure and
manage these risks in an
integrated way

We develop, implement,
maintain and continually
improve best practices in
SHE management

We ensure your projects are
properly managed through
transparent risk

based verification and

Verification

e \\c provide you with the
confidence that technology
will function reliably

Technology Qualification

E Det Norske Veritas AS. All rights reser v@december201l Slide 10
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Our services & solutions, continued AN RIS D

We assist you to comply
with classification and
statutory requirements for
MOUs and FPSOs

Offshore Classification

//'//r We provide certification &
.. ¢ training services to build

2 v by trust and competence

W/ within your organisation
and with your stakeholders

Certification & Training

We safeguard integrity and
maintain optimal production
safely and cost-efficiently

We safely and
responsibly manage risks
related to ICT systems
and software

IT Risk Management
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DNV Energy Market Target Areas
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HES

Deep and ultra-deep
water field
development

Utilities

MOUs and
FPSOs

Cleaner energy and
renewables

Onshore
pipelines

Managing

risk

Refining &
petrochemicals

Offshore
pipelines

Operations
excellence

Natural Gas/LNG

Arctic Operations &
Technology

E Det Norske Veritas AS.

All rights reser v@december201l

Slide 12



Pipelines in DNV

A Pipeline services are DNVs largest
activity within the Energy Market

A DNV is involved in all phases for both
Onshore and Offshore pipelines

A 45% of our pipeline revenue comes
from onshore projects

A 55% of our pipeline revenue come
from offshore projects

E Det Norske Veritas AS. All rights reser ve@sdeBlddas201l E Det
Norske



In-house Multidiscipline Capabilities

MANAGING RISK

A DNV has all necessary core competencies to cover the entire pipeline value

chain from planning through to de-commission

Risk and Safety

Assessment

Geotechnical
Services

Environmental
Services

Component
Technology

Marine
Operations

Slide 14

Hydraulics

and Process
Services

Pipeline
Technology

Subsea
Structures, Steel
and Concrete

Materials
Technology

Corrosion/
Coating
Technology

Structural
Reliability
Services

Laboratory
Services

Inspection
and Quality
Surveillance
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DNV Plpellne RESOUfCES MANAGING RISK

A DNV has in the order of 250-300 people globally that are mainy occupied with
pipeline related work. Resources are located:

A Offshore Pipelines:
-Norway (HBviI k,
- UK (Aberdeen, London)
- Denmark (Copenhagen)
- Russia (Moscow)

A _Onshore Pipelines:
St avan ge r _
-Norway (HBviI k)
- UK (Aberdeen, London)
- USA (Houston, Columbus)

- USA (Houston, Columbus) ) anada(CaIgary)

_ Brazil (Rio) - Singapore

- South Africa (Durban) ) Vlgtnam (Vongtay)

- MiddleEast (AbuDhabi) - China (Shanghai, Beijing)
- India (Bombay) - Australia (Brisbane)

- Singapore

- Malaysia (KL)

- Taiwan (Kaohsiung)
- Vietnam (Vongtau)
- China (Shanghai)

- Australia (Perth)

E Det Norske Veritas AS. Al rights reserved 05December2011




DNV serving the energy mdustry vANAGING Risk [0
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Offshore

pipelines GO StI‘OIlg.
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DNV Plpellne Codess Hlstory and Backgreunek

ADNV Rule
- The first
- Based o

ADNV Rule
- Update o

ADNV Rule

- Converte

- Hearing :
‘ C
- DNV inte : I sal ASME
i | INTERNATIONAL PETROLEUM
Ve . ‘ TECHNOLOGY INSTITUTE

A Last Issu
A Global Pipe

————— PIPELINE SYSTEMS DIVISION

GLOBAL PIPELINE AWARD
2009 WINNER

DET Nogrskg VERITas

Tuesday, 02 February 2010

E Det Norske Veritas AS. All rights reserved. 17 GING RISK  [=lih




The Offshore Pipeline Standard

A Enables the operators to reduce CAPEX without
compromising safety

>

Technical requirements harmonized with ISO

>

Limit state based design criteria with calibrated
safety factors

>

Used for 60-70% of the subsea pipelines in the
world !

>

Only code with an organized feed-back system

ASupported by | arge portfolio
DNV-RP-F101 Corroded Pipelines
- DNV-RP-F102 Pipeline Field Joint Coating
- DNV-RP-F103 Cathodic Protection
- DNV-RP-F105 Free Spanning Pipelines
- DNV-RP-F106 Pipeline Coatings

- DNV-RP-F107 Pipeline Protection SPECIFICATIONS

Qﬂ\

- DNV-RP-F108 Fracture Control

- DNV-RP-F109 On-Bottom Stability

- DNV-RP-F110 Global Buckling

- DNV-RP-F111 Trawling

- DNV-RP-F113 Pipeline Subsea Repair

- DNV-RP-F116 Subsea Pipeline System Integrity Management
(will be issued soon)

E Det Norske Veritas AS. All rights reser v@december2011
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: OFFSHORE STANDARD

OS-F101

SUBMARINE PIPELINE
SYSTEMS

2000

DET NORSKE VERITAS

OFFSHORE
STAMDARD
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DNV Offshore Codes

Offshore Service
Specification
DNV-0OSS

Offshore Standard
DNV-OS

dtructures

Shelf Compl.

(92

o
@
‘2

S
P
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—

» CERTIFICATION AND VERIFICATION

OFFSHORE SERVICE SPECIFICATION
DNV-OSS 301

OF PIPELINES

OCTOBER 2000

DET NORSKE VERITAS

OFFSHORE STANDARD
OSFI0L

SUBMARINE PIPELINE
SYSTEMS

DET NORSKE VERITAS

—

2000

Recommended

=X,
@
()
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Practices l
RECOMMENDEL | — | RECOMMENDED) 2 !
D N V_ R P RP-F1 RECOMMENDED] RECOMMENDE Drav| ] 1
JiELD Jo) RRF1qd  MECHANICAL IREERE RECOMMENDED = —
Thoic Prd COUPLI FREE SPANNIN( RPEIK N,(,,\,._‘,E‘? TWI g
o Q =S ERNAL PIPELL :
E—————] .r:‘ )R CORROSION] = !,'I{I‘,:’I‘I:‘;\:,; TECHNI B
DNV-RP-F i 2000] ~
COMPOSITE a - el ¥ MARCH JOINTIND RECOMMENDEDF
ECOMMENDEDPRACTICE o RP-F10)
My 20 RP-F203 RECOMMENDED
L STRUCTURAL Dp
CoUEED AVALEES RP-F20. RECOMMFEal;.Ii:EZ%ZRACTICE i ¥116H PRESSURBIHIGH |
RISER FATI PIPELINE]
RISER COLLISION

PROJEC

ENGINEERING €

FOR PIPELINE IN

INTRODUCING €

DET NORSKE \f
DET NORSK

Reron

DET NORSKE V = DET NORSKEVE|
DET NORSKEVERITAS
DETNORSKEVI
DET NORSKEVERITAS
E Det Norske Veritas AS. All rights reser v@december2011
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Interference between
Trawl gear and pipelines
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Cooperation with the industry W

A DNV cooperate extensiveley with the pipeline industry, through JIPs,
standardisation organisations, Universities, Committees, etc.

A DNV is an active member in several pipeline standardisation and R&D
organisations like ISO, ASME, API, NORSOK, NACE, PRCI, EPRG, etc

A DNV has presently the President of NACE (Oliver Moghassi)

A DNV runs an International Technical Offshore Pipeline Commitee

E Det Norske Veritas AS. All rights reser vesdebnbhan2011 E Det



External DNV Pipeline Committee ..

A Chairman: Colin McKinon (J.P.Kenny)

A Operators: A Manufacturer: A Regulators.
- BP - JFE-steel - PTIL
- ChevronTexaco - Tenaris - HSE GSI
- - VM tubes ] _
: [E):Qc?nMobil - Tata-group A Designers:
- Gasprom - Europipe I J. P. Kenny
- Gassco A Contractors | Atkins Boreas
-MpPr s k _ Allseas I IntecSea
- Petrobras - Saipem
- Shell - Subsea 7
- Statoil - Technip
- Total - Heerema
- Woodside

A Universities:
i NUS

21
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Pipeline Software MANAGING Risk. [T

A FATFREEE

- A professional engineering analysis software for free spanning pipelines
- Based on the state of the art principles ofthe DNVRP-F1 05 f or #AnFree Spannin

A StableLinesE
- A professional engineering analysis software for pipelines on-bottom stability
- Based on the state of the art principles of DNV RP DNV-RP-F109
- Making safe decisions on necessary weight simpler.
A PETE (Pipeline Engineering Tool)
- A professional engineering calculation tool for early phase pipeline assessment
- Contains the following modules: DNV-OS-F101 Design Checks, Weight and Volume, End
Expansion, Upheaval Buckling, On-Bottom Stability, Fatigue Screening, Reel Straining, Reel
Packing, J-Lay, S-Lay, Cathodic Protection
A SilverPipeE

- A professional web based software for Pipeline Integrity Management
- Pipeline Data Management
- Risk Assessment
- Inspection planning
- Integrity Assessment
- Condition & Change Assessment
- Response and Mitigation activities
- Organization and System effectiveness
- Report generator

E Det Norske Veritas AS. All rights reser v@december2011 Slide 23
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Main Offshore Pipeline Service Areas uoncus oo

>

Early Phase Support
Verification & Certification

>

>

Pipeline Design & Engineering support

>

Technology Qualification, Advisory and Specialist Services

>

Project Management and Consultancy Services

>

Technical Development & Research

>

Pipeline Integrity Management inc. RBI

p2)

Re-qualification and re-assessment

p2)

Risk analysis and environmental impact analysis

b2

Supervision during Fabrication, Installation and Commissid

b2

Material Testing & Consultancy

p2)

Pipeline Control Systems (control software)

>

Marine Warranty Surveys

>

Pipeline Training

>

Design and PIM Software

E Det Norske Veritas AS. All rights reser v@december201l Slide 25
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Pipeline Research & Development MANAGING RISK [3

A Maintenance/update of state-of-the art Pipeline codes; Offshore Pipeline Standard OS-
F101 and associated Recommended Practices

A - DNVO6s R&D services are used to customise p
solutions. Managing/performing Joint Industry Projects A Development of
Recommended Practices

A Development of analytical tools and methods
A Knowledge development & transfer
A Some recent JIP projects:

i High Pressure / High Temperature
u  Trawling

u  Stability

u  Free Spanning Pipelines

i Strain concentration due to concrete coating
u Deep pipe (s-lay in deep water)

i  Laying Criteria

i Pipeline Integrity Management

u  Corroded Pipelines

u  Coatings & CP design
i Clad and lined pipes (Phase 1/2/3)

E Det Norske Veritas AS. All rights reser v@december201l Slide 32



Resent, ongoing and planned

Pipeline R & D Projects

12 Internally funded project:

A Recently completed projects:

EOIP: Pipelines for the future i Pipeline technology for the next 10-15 years

Residual stress / strain for pipeline girth weld under high strain (measure residual stress)
Develop method for SENT test method for sour service

Update of DNV-RP-106 T External coating

Development of RP for AUT System Qualification

A Ongoing.

A In planning stage:

E Det

EOQOIP: X-Stream - Deepwater Pipelines 1 Cost effective solution deep-water gas pipelines
Update of DNV -OS-F101

Extended development of Silverpipe (Pipeline Integrity Management Software) ’A
Development of AUT workmanship style acceptance criteria >
Standard for verification and certification T Onshore pipelines

EOIP - Floating pipelines

Norske Veritas AS. All rights reser ved 05December2011
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Resent, ongoing and planned
Pipeline R & D Projects NANAGING RISk

A 19 JIP (DNV management):
- Recently completed:
- HIPPS System Design
- lIce pipe i Arctic pipelines
- Spiral Welded Pipes for offshore us (Phase 1 completed)
- Ongomg
Clad and liner pipe phase 3
- Pre-commissioning of pipelines
- Pipeline Integrity Management (DNV RP-116) i Phase 2
- HPHT pipelines (merging of Hotpipe and Safebuck)
- ART ILI tool development
- CO2 pipelinesi phase 2
- Treatment of residual stress in the ECA of pipeline girth welds under high plastic deformation
- Fatigue of girth welds with defects
- Reeling, ECA and sour service
- Horizontal Directional Drilling
- Pipeline spool design (Planning/ongoing)
- In planning stage:
- High strength steel (x80) & sour service
- Corroded pipes (incl. update of DNV-RP-101)
- Installation design and analysis
- Design of concrete coating
- Assessment of pipeline components

A 4 Other (not DNV managed):
MTI JIP i Corroded pipes with complex shape corrosion (completed)
- NORSOK Lifetime extension offshore pipelines (completed)
- Sintef Fracture control Phase 2 (Ongoing)
- Safebuck (ongoing)
- PRCI un-piggable pipelines i Planning

Slide 34




Pipeline Training

MANAGING RISK

&

DR

~

A DNV courses with external participants

~

A In-house, tailor-made courses for clients

A Knowledge transfer related to pipeline codes and
experience from various projects

A Wide range of standard pipeline related courses:
- Basic pipeline
- Pipeline Design
- Free span
- On-bottom stability
- Global Buckling
- Trawling
- Corroded pipelines
- Pipeline Integrity Management
- Cathodic protection and coating
- Materials
- Construction and Installation
- Pre-Commissioning and Commissioning

E Det Norske Veritas AS. All rights reser v@december2011
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Pipeline Training courses

&

MANAGING RISK  f=)L'a'7

Basic 1
2 days

Design i
3 days
DNV -0S-F101

Global Buckling i
2 days
DNV -RP-F110

Free Span - 2 days
DNV -RP-F105

On - Bottom Stability
1 day
DNV -RP-F109

Trawling
Interference - 1 day
DNV -0OS-F111

Corroded Pipelines
i

1 day

DNV -0S-F101

PIM Offshore )
2 days

Cathodic Protection
& Coatings i
1 day

0OS-F101 Updated

E Det

Norske Veritas AS. All rights reser v@december201l
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Some Selected Projects References

oo

OFFSHORE STANDARD
OS-F101

SUBMARINE PIPELINE
SYSTEMS

2000

DET NORSKE VERITAS
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Some Selected Recent Pipeline Projectsucars

>» >

>

Ormen Lange T about 850m i Advisor, verification, TQ, inspection, surveillance

> >

>

lran-India(24-2 6 6, 3700m deep,Feasidliydtkdyn | ong)

>

>

DNV

Langeled (420/ 440, 3 8 Desigdlesaliation verE.0 0 k m
Taichung-Tunghsiao-Tat an (360, 110m -éd@&p, 145km

Bl ind Faith (160 and 18ad,lnstdldtiGnderf. d eep,
Perido Norte (2x180, 2583Desgnithstadlgiion vetf6 8

ANord Stream (480, 220mCatdioaton 2x1220km

ATAP (420, 820m dekERD verifidattoRk ¥rvarlous stgdjes
A Reliance KG D6 Deep Water Project (up to 2000m) - Certification

Oman-l ndi a (240, 3525mi &esbptystuthd OOk m | onog
Bl ue Stream (240, 215 0D @ertificatierpAdvis@ x 3 8 0 k m

a

ASouth Stream (4x320, 2ilFeEBDwerificaterp, 900kn
Al GI Poseidon (320, 13 FEEDvedfeatign, 207km
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The Blue Stream Energy needs of Turkeyuomexs

A The industrialisation of Turkey

- Historically energy needs met through
- Gas import from Russia via Balkan pipeline
- LNG from Algeria
- Crude oil import

- Natural gas consumption
- 10BCM in 1998
- Expected to reach 80 BCM in 2020

Challenges:

- Competence, financing, insurance

- Supply reliability

E Det Norske Veritas AS. All rights reser v@december2011 Slide 44



